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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
performance optical signal input/output device which 
maintains the form of a chip size package and enables 
the input/output of many optical signals. 
SOLUTION: A package structure 10 containing an LSI 
chip 1 1 having semiconductor integrated circuits, a 
surface light emitting element array 12a composed of 
two-dimensionally arranged surface light emitting 
elements, and surface light receiving element array 12b 
composed of two-dimensionally arranged surface light 
receiving elements, is mounted on a printed board 20. An 
output multilayer optical guide 21a and an input 
multilayer optical guide 21b are optically coupled with 
the surface light emitting element array 12a and the 
surface light receiving element array 1 2b, respectively. 
The surface light receiving element array 12b converts 
input optical signals from the input multilayer optical 
guide 21b into electric signals which are then inputted to 
the semiconductor integrated circuits, and the surface 

light emitting element array 12a converts output electric signals from the semiconductor 
integrated circuits into output optical signals which are then guided to the output multilayer 
optical guide 21a, thus constituting the optical signal input/output device. 
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* NOTICES * 

JPG and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the connection which connects electrically to this semiconductor integrated circuit a 
semiconductor integrated circuit, the field light emitting device array which was made to carry 
out the two-dimensional array of the field light emitting device, and constituted it the field photo 
detector array which was made to carry out the two-dimensional array of the field photo 
detector, and constituted it, and this field light emitting device and this field photo detector into 
one package — the semiconductor device characterized by having a conductor. 
[Claim 2] The lightwave-signal I/O device with which it is the lightwave-signal I/O device 
equipped with the substrate which prepared electric wiring, the input- side multilayer optical 
waveguide which draws an input lightwave signal, and the output side multilayer optical 
waveguide which draws an output lightwave signal, and the semiconductor device according to 
claim 1 linked to this electric wiring and an electric target at least, and this input-side multilayer 
optical wavegu ide combines with said field photo detector array optically, and this output-side 
multilayer optical waveguide is characterized by to have the configuration optically combined 
with said field light emitting device array. 

[Claim 3] The lightwave signal I/O device according to claim 2 characterized by having the 
reflector where the edge of said input-side multilayer optical waveguide turns input signal light in 
the direction of said field photo detector, and turns it. and having the reflector where the edge of 
said output side multilayer optical waveguide turns the output signal light which said field light 
emitting device emits in the waveguide direction of this output side multilayer optical waveguide, 
and turns it. 

[Claim 4] The lightwave signal I/O device according to claim 2 or 3 characterized by coming to 
carry out the laminating of the optical waveguide sheet with which said input-side multilayer 
optical waveguide or said output side multilayer optical waveguide comes to carry out the 
laminating of the optical waveguide sheet which has two or more optical waveguides, or has two 
or more optical fibers. 

[Claim 5] The lightwave signal I/O device according to claim 2, 3, or 4 characterized by having a 
micro lens in the optical path of said input signal light which results in said field photo detector 
from the inside of the optical path of said output signal light from said field light emitting device 
to said output side multilayer optical waveguide, or said input-side multilayer optical waveguide. 
[Claim 6] The lightwave signal I/O device according to claim 5 characterized by defining the 
focal distance and diameter of said micro lens according to the optical path length who results in 
the core of said output side multilayer optical waveguide corresponding to this micro lens, or said 
input-side optical waveguide from this micro lens. 



[Translation done.} 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device, the semiconductor 
device which enables processing of many lightwave signals especially about the lightwave signal 
I/O device using it, and the lightwave signal I/O device using it which are used in an optical- 
communication technique. 
[0002] 

[Description of the Prior Art] In the optical-communication technique, after receiving a lightwave 
signal and processing waveform shaping, magnification, etc.. the repeater which has the function 
resent as a lightwave signal is used. The lightwave signal I/O device which receives and sends a 
lightwave signal in an optical-communication technique including such an example is 
indispensable. 

[0003] Drawing. 4 shows the conventional example of invention of such a Kghtwave signal I/O 
device (it indicates by Japanese Patent Application No. No. 138605 £ tl to ]). A perspective view 
shows a lightwave signal I/O device typically among drawing. 

[0004] This Prior art forms the solder bump 56 who makes possible electrical installation of LSI 
chip 51 which builds in a semiconductor integrated circuit, and the electric wiring 58 on a printed 
circuit board 55, as shown in drawing 4 . moreover, the field light emitting device array 52 which 
was made to carry out the one-dimensional array of the field light emitting device, and 
constituted it (namely, a single tier — arranging), and the field photo detector array 53 which 
was made to arrange a field photo detector similarly and constituted it are connected to LSI chip 
51 by the electrical connecting means of solder bump 57 grade, and the semiconductor device 
which has the I/O function of a lightwave signal is constituted. In such a lightwave signal I/O 
device, between the field light emitting device array 52 and the field photo detector array 53, and 
the optical waveguides 54 prepared on the printed circuit board 55 is optically combined so that 
an exchange of a lightwave signal may be attained. Thus, the lightwave signal I/O device which 
has not only the I / O unit of an electric signal but the I / O unit of a lightwave signal is 
constituted. 

[0005] It is packed by the technique called the chip-size package (CSP:Chip Size Package) 
which can be stored in the package of the magnitude as LSI chip 51 with almost same LSI chip 
51, field light emitting device array 52, and field photo detector array 53, and the semiconductor 
device which has tine I/O function of a lightwave signal is constituted. Especially CSP structure 
is the high package structure of need in a high-end machine machine, a communication device, 
etc. with which small high density assembly is demanded. 

[0006] Although the electrical installation of LSI chip 51 and the electric wiring 58 on a printed 
circuit board 55 is made by the solder bump 56, I/O of many electric signals can be enabled by 
stationing the solder bump 56 in field in the shape of a 2-dimensional array on a package 
underside, with a smalt package configuration maintained. Such a package is called a ball grid 
array (BGA.Ball Grid Array) package. Moreover, when there is few I/O of an electrical signal, the 
KUADDO flat package (QFPiQuad Flat Package) structure of having the electric terminal of the 
letter of a lead can produce around a package by low cost, and is convenient for it. A point with 
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which has two or more optical waveguides, or has two or more optical fibers. 
[0014] Moreover, this invention constitutes the lightwave signal I/O device according to claim 2, 
3, or 4 characterized by having a micro lens in the optical path of said input signal light which 
results in said field photo detector from inside of the optical path of said output signal light from 
said field light emitting device to said output side multilayer optical waveguide, or said input-side 
multilayer optical waveguide, as indicated to claim 5, 

[0015] Moreover, this invention constitutes the lightwave signal I/O device according to claim 5 
characterized by defining the focal distance and diameter of said micro lens according to the 
optical path length who results in the core of said output side multilayer optical waveguide 
corresponding to this micro lens, or said input-side optical waveguide from this micro lens, as 
indicated to claim 6. 

[0016] In the semiconductor device concerning this invention, and tine lightwave signal I/O 
device using it since I/O of the lightwave signal of a large number by the field light emitting 
device and field photo detector which were arranged in the shape of a 2-dimensional array 
(array) also becomes possible in addition to I/O of an electrical signal, the lightwave signal I/O 
device excellent in the engine performance which has the I / 0 unit of many lightwave signals 
can be offered by operation of this invention, with chip-size package structure maintained. 
[0017] 

[Embodiment of the Invention] Drawing 1 - drawing 3 are used for below, the gestalt of operation 
of this invention is illustrated to it, and it explains to it further at a detail. 

[0018] [Gestalt of the 1st operation] Drawing 1 is drawing showing the structure of the lightwave 
signal I/O device in the gestalt of operation of the 1 st of this invention. 

[0019] In the gestalt of this operation. LSI chip 1 1 which has a semiconductor integrated circuit, 
field light emitting device array 12a which was made to carry out the two-dimensional array of 
the field light emitting device, and constituted it. and field photo detector array 12b which was 
made to carry out the two-dimensional array of the field photo detector, and constituted it are 
contained in tine package of the appearance size of larger extent a little than LSI chip 1 1 , and 
the semiconductor device which has the I/O function of a lightwave signal is constituted. The 
package is mounted in a printed circuit board 20 (an MCM substrate is included) through the 
solder bump 15. and forms the TBGA (Tape Ball GridArray) package structure 10. 
[0020] In field light emitting device array 12a and field photo detector array 12b, the field light 
emitting device or the field photo detector is carrying out the two-dimensional array (in drawing 
1 , two or more plurality arranges in the depth direction to a longitudinal direction), respectively. 
Thus, in this invention, since the light corpuscle child who did the two-dimensional array is used, 
compared with the conventional technique using the light corpuscle child who did the one- 
dimensional array, the number of lightwave signals in which radial transfer is possible can be 
enlarged by leaps and bounds. Field light emitting device array 12a and field photo detector array 
12b are being fixed by tine solder bump 13 on LSI chip 11 so that each optical I/O side 12c (a 
sign ""12c" shows only the optical output side of field light emitting device array 12a) may turn to 
a printed circuit board 20 side. Moreover, the field light emitting device of field light emitting 
device array 12a and the field photo detector of field photo detector array 12b are connected to 
the semiconductor integrated circuit and tine electric target of LSI chip 1 1 by it through the 
solder bump 13. namely, tine connection whose solder bump 13 connects electrically tine field 
light emitting device of field light emitting device array 12a, and the field photo detector of field 
photo detector array 1 2b to this semiconductor integrated circuit — it is a conductor. 
[0021] Furthermore, LSI chip 11 is connected to tape-like carrier 14a electrically and 
structurally. Electric wiring layer 14c is formed in tape career 1 4a, and it is developed so that it 
may become a terminal pitch suitable for electrical connection with a printed circuit board 20. 
The member (it sets in the gestalt of this operation and they are tape career 14a, electric wiring 
layer 1 4c, and 1 4d of reinforcing materials and heat spreading device 1 4e) of LSI chip 1 1 and a 
printed circuit board 20 which intervenes between connection is called INTAPOZA as a whole, 
and this INTAPOZA absorbs the difference in the coefficient of thermal expansion between 
members other than pitch expansion, or achieves the role rate of protecting a chip. The solder 
bump 15 is formed in the electric wiring edge on tape career 14a by which pitch expansion was 



possible BGA package structure and QFP structure also being carried by the surface mount 
technology on a printed circuit board, and both, carrying out an assembly to low cost is the 
common description. Especially, in the case of BGA package structure, since it is connection by 
the solder bump, it can position to high degree of accuracy according to the self aryne 
effectiveness of the fused solder, and has been the unique description which this surface mount 
technology has [ this ]. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned Prior art, the light corpuscle 
child (the field light emitting device in the field light emitting device array 52 and field photo 
detector in the field photo detector array 53) who outputs and inputs a lightwave signal was 
stationed by the periphery of a semiconductor integrated circuit in tine shape of a single 
dimension array (namely, single tier), and optical I/O of this semiconductor device was a 
luminescence and tight-receiving side, and was a single dimension array respectively. Therefore, 
in order to increase the number of lightwave signals, each array must be lengthened to a 
longitudinal direction, as a result package size will become large. This means not harnessing the 
merit of BGA package structure (or CSP structure) which can realize a miniaturization easily 
harder [ which can output and input a signal in field to a printed circuit board 55 ]. 
[0008] Thus, in the above-mentioned example of a Prior art, the semiconductor device which has 
the I / O wit of a Kghtwave signal could perform only single dimension array-like I/O [ signal ], 
in order to be the increment an the number of lightwave signals, it came die length of one side of 
a package size, and did not obtain a kink colander, but had the problem that the configuration of 
a compact package could not be maintained. 

[0009] In addition to electrical signal I/O, the place which tints invention is made in view of the 
above situations, and is made into the object constitutes the semiconductor device of the high 
performance which can also perform I/O of many lightwave signals, maintaining the gestalt of a 
chip-size package, even if the number of lightwave signals increased, and is to offer the 
Kghtwave signal I/O device of high performance using the semiconductor device. 
[0010] 

[Means for Solving the Problem] the connection which connects electrically to this 
semiconductor integrated circuit the field light emitting device array which was made to carry 
out the two-dimensional array of the field light emitting device to a semiconductor integrated 
circuit, and was constituted in one package as this invention was indicated to claim 1 , in order to 
attain the object of above-mentioned this invention, the field photo detector array which was 
made to carry out the two-dimensional array of tine field photo detector, and constituted it, and 
this field tight emitting device and this field photo detector — the semiconductor device 
characterized by to have a conductor constitutes. 

[001 1] Moreover, tine input-side multilayer optical waveguide which draws an input lightwave 
signal with electric wiring as this invention was indicated to claim 2. It is the lightwave signal I/O 
device equipped with the substrate which prepared tine output side multilayer optical waveguide 
which draws an output lightwave signal, and the semiconductor device according to claim 1 
linked to this electric wiring and an electric target at least. This input-side multilayer optical 
waveguide combines with said field photo detector array optically, and constitutes the lightwave 
signal I/O device characterized by this output side multilayer optical waveguide having the 
configuration optically combined with said field light emitting device array. 

[00123 Moreover, this invention constitutes the Kghtwave signal I/O device according to claim 2 
characterized by having tine reflector where the edge of said input-side multilayer optical 
waveguide turns input signal tight in the direction of said field photo detector, and turns it and 
having the reflector where the edge of said output side multilayer optical waveguide turns the 
output signal light which said field light emitting device emits in the waveguide direction of this 
output side multilayer optical waveguide, and turns it as indicated to claim 3. 
[001 3] Moreover, as this invention was indicated to claim 4, said input-side multilayer optical 
waveguide or said output side multilayer optical waveguide constitutes the lightwave signal I/O 
device according to claim 2 or 3 characterized by coming to carry out the laminating of the 
optical waveguide sheet which comes to carry out the laminating of the optical waveguide sheet 
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carried out and it connects with the electrode pad 1 9 on a printed circuit board 20 with a 
surface mount technology. Since it has connected with tine electric wiring on a printed circuit 
board 20 (not shown) electrically, by this, the semiconductor "integrated circuit in LSI chip 1 1 
connects with this electric wiring and an electric target, actuation of the electrode pad 1 9 is 
attained, and it becomes possible also for the field light emitting device and field photo detector 
linked to that semiconductor integrated circuit and electric target to function it. Moreover, it is 
fixed to heat spreading device 14e through 14d of reinforcing materials, and tape career 14a is 
raising heat dissipation nature and handling nature. 

[0022] On the other hand, LSI chip 1 1. field light emitting device array 12a, and field photo 
detector array 12b are closed by transparent transparence resin 16 to activity light for each 
surface protection, and the optical I/O side 1 7 (front face of transparence resin 1 6) is parallel to 
LSI chip 1 1 . And corresponding to each component location micro-lens 1 8a by the side of a 
package is formed in the intersection with the I/O optical path of field light emitting device array 
12a and field photo detector array 12b on the front face of this transparence resin 1 6 in the 
shape of a 2-dimensional array. After the resin seal by transparence resin 1 6 is made, this 
micro-lens 18a trickles ultraviolet curing mold resin liquid into the front face of transparence 
resin 16, while it had made the spherical surface which appears with the surface tension of that 
liquid hold, hardens resin, and is easily formed by considering as a lens etc. Moreover, when a 
mould performs the resin seat by transparence resin 16, even if it forms the depression of a 
micro-lens configuration in the mold beforehand, it is formed easily. Furthermore, it is also 
possible to fix to opening of the center of tape career 14a a micro-lens array tike a plate micro- 
lens array formed on the glass substrate, and to realize. 

[0023] Moreover, respectively the output-signal light of the shape of a 2-dimensional array from 
field tight emitting device array 1 2a is collimated by micro-tens 1 8a by tine side of a package 
(parallel Guanghua), serves as a narrow beam (collimation tight 31b). and goes to a printed circuit 
board 20 side. 

[0024] On the printed circuit board 20, the multilayer optical waveguide (output side multilayer 
optical waveguide 21a and input-side multilayer optical waveguide 21b) which has the optical 
waveguide which can respond to 1 to 1 at 2-dimensional array- like output signal light and input 
signal tight is prepared. Such multilayer optical waveguides carry out the laminating of the 
monolayer which has two or more optical waveguides, and are constituted. The multilayer optical 
waveguide edge 22 is processed into the plane which has the include angle of 45 degrees to the 
waveguide direction, turns a beam 90 degrees about as a reflective mirror which made the metal 
membrane etc. adhere to a total reflection mirror:TIR (Total Internal Reflection) mirror or an end 
face, and achieves the role rate which introduces into optical waveguide the output signal light 
which the light emitting device emitted, and the role rate which turns the input signal light which 
has spread optical waveguide m the direction of a photo detector. That is, it has the reflector 
where the edge of input-side multilayer optical waveguide 21b turns input signal tight in the 
direction of field photo detector array 1 2b, and turns it in this case, and has the reflector where 
the edge of output side multilayer optical waveguide 21a turns the output signal light which field 
light emitting device array 1 2a emits in the waveguide direction of output side multilayer optica) 
waveguide 21a, and turns it. Thus, input-side multilayer optical waveguide 21b combined with 
field photo detector array 12b optically, and output side multilayer optical waveguide 21a has 
combined with field light emitting device array 1 2a optically. 

[0025] In addition, even if this multilayer optical waveguide (21a or 21b) was not directly formed 
on the printed circuit board 20, it is not cared about. For example, the multilayer optical 
waveguide which comes to carry out the laminating of the optical waveguide sheet (for example, 
film-like polymer optical waveguide) which has two or more optical waveguides, and the optical 
waveguide sheet which has two or more optical fibers is pasted up or fixed to a printed circuit 
board 20. and it is good also as multilayer optical waveguide (21a or 21b). In order to produce the 
multilayer optical waveguide which comes to carry out the laminating of the optical waveguide 
sheet which has two or more optical fibers, between the sheets of two sheets, on both sides of 
the optical fiber which carried out the distribution line, it considers as an optical waveguide 
sheet the laminating of it is carried out further, it unifies with adhesives etc., and tine edge can 
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be easily produced by carrying out mirror processing 45 degrees like the above-mentioned 
optical waveguide. When the optical wire length on a substrate is long, or when attenuation of 
optical waveguide poses a problem, the connection method using an optical fiber becomes 
dominance. 

[0026] Moreover, as shown in the a section detail drawing in drawing 1 . corresponding to each 
lightwave signal channel (path of a signal), micro-tens 18b is formed in the optical incidence part 
of output side multilayer optical waveguide 21a in the shape of a 2- dimensional array. Thereby, 
by micro-lens 18a, beam 31a which carried out outgoing radiation from field light emitting device 
array 12a within the package structure 10 is set to collie mate light 31b, continues, by micro- 
tens 18b. is set to convergence light 31c, and carries out incidence to core 23a. The diameter of 
the beam between micro-lens 18a and micro-lens 18b (collie mate light 31b) can be enlarged, 
and it becomes possible to obtain a big tolerance (tolerance) to the location gap at the time of 
mounting package structure 10 in a printed circuit board 20. 

[0027] fri the above-mentioned explanation, although output signal light was described, the same 
configuration is mainly used also to input signal light. That is, in the multilayer optical waveguide 
edge 22, it turns about the input signal light which has spread input-side multilayer optical 
waveguide 21b 90 degrees, and with the above-mentioned output signal light it follows the 
optical path of reverse, it carries out incidence to the field photo detector of field photo 
detector array 12b, and it is changed into an electrical signal. 

[0028] As explained above, the lightwave signal I/O device in the gestalt of this operation The 
input lightwave signal which input-side multilayer optical waveguide 21b draws is changed into an 
input electrical signal by the field photo detector of field photo detector array 12b. Input it into 
the semiconductor integrated circuit in LSI chip 1 1, and the output electrical signal which this 
semiconductor integrated circuit outputs is changed into an output lightwave signal by the field 
light emitting device of field light emitting device array 12a. ft is led to output side multilayer 
optical waveguide 21a, and it becomes the lightwave signal I/O device which performs radial 
transfer of many lightwave signals. 

[0029] Moreover, in the above-mentioned explanation, although the case where package 
structure 10 was mounted in a printed circuit board 20 was explained, it cannot be 
overemphasized that a ceramic substrate which the substrate which mounts the semiconductor 
device concerning this invention is not limited to a standard printed circuit board like a glass 
epoxy resin substrate, but is used for multichip mounting (MCM) is included In this case, 
between the semiconductor devices by which the surface mount was carried out on the MCM 
substrate is connected optically. 

[0030] [Gestalt of the 2nd operation] Drawing 2 is drawing showing the structure of the 
lightwave signal I/O device hi the gestalt of operation of the 1st of this invention. 
[0031] The semiconductor device currently used in the gestalt of this operation packs LSI chip 
1 1 by which the semiconductor integrated circuit was produced, field light emitting device array 
12a which was made to carry out the two-dimensional array of the field tight emitting device, and 
constituted it. and field photo detector array 12b which was made to carry out the two- 
dimensional array of the field photo detector, and constituted it by the resin mould, and has the 
QFP (Quad Flat Package) structure 40 which took out the electric lead 42 from the four 
directions of the package side face. 

[0032] the connection whose solder bump 13 the optical I/O direction is connected to LSI chip 
1 1 by the electrical connecting means of solder bump 1 3 grade so that a printed circuit board 20 
may be turned to, and, as for field light emitting device array 12a awl field photo detector array 
12b, connects electrically the field light emitting device of field light emitting device array 12a. 
and the field photo detector of field photo detector array 12b to this semiconductor integrated 
circuit — it is a conductor. The electrode of LSI chip 1 1 is connected with the electrode on 
INTAPOZA 14b by the electrical installation technique of bonding wire 41 grade. Furthermore, 
the electric wiring in which pitch conversion was carried out by INTAPOZA 14b is connected 
with the lead terminal 42 electrically within the QFP structure 40. Furthermore, since the lead 
terminal 42 is connected to the electric wiring and the electric target on a printed circuit board, 
by these, the semiconductor integrated circuit in LSI chip 1 1 connects with the electric wiring 



and the electric target on a substrate, actuation becomes possible, and the function also of the 
field light emitting device and field photo detector linked to the semiconductor integrated circuit 
and electric target is attained- Moreover, micro-lens 18a arranged in the shape of an array into 
the optical I/O part of field light emitting device array 12a and field photo detector array 12b is 
formed in QFP structure 40 underside. The approach mentioned in the 1st above-mentioned 
example as the production approach of this micro-lens 1 8a is applicable. 

[0033] The QFP structure 40 cannot miniaturize BGA package structure, when there are many 
electric terminals, but when there are few electric terminals, the miniaturization which is not 
mostly different from BGA package structure is possible for it. Above all, since QFP structure is 
put in block with mould shaping of resin and can be produced, it is the greatest merit that 
packaging cost is dramatically cheap, and it can realize small, high density, and a low price with 
the TBGA package structure 10 in the gestalt of the 1st operation, and is the high package 
structure of need. 

[0034] Drawing 3 j s drawing having shown as an example what expanded the left half (output side 
multilayer optical waveguide 21a side) of drawing 2 for the gestalt of another operation of the 
above-mentioned multilayer optical waveguide (output side multilayer optical waveguide 21 a and 
input-side multilayer optical waveguide 21b). He is trying for tire focal distance and diameter of 
each micro lenses 18c, 18d. and 18e to become suitable from each micro tens according to the 
optical path length who results in the cores 23c, 23d, and 23e which should carry out optical 
coupling to each in the micro-lens array formed on multilayer optical waveguide 21a. In this case, 
as for the focal distance of a lens, it is desirable to take almost equally to the above-mentioned 
optical path length. Therefore, in drawing 3 , considering as merit is desirable [ the focal distance 
of micro lenses 18c 18d, and 18e 3 into ** so that it may become almost respectively equal to 
the above-mentioned optical path length. It becomes possible to raise the joint effectiveness to 
the optical waveguide of all channels (path of a signal), and to reduce dispersion between 
channels by this, 

[0035] in the gestalt of this operation, although the example of QFP structure was indicated, it 
cannot be overemphasized that other semiconductor packages, such as a dual inline package 
(DIP), can be carried out. 

[0036] In addition, the package (the TBGA package structure 10 in drawing 1 and QFP structure 
40 in drawing 2 ) in the gestalt of above-mentioned operation is a thing applicable to a 
semiconductor device according to claim 1. Electric wiring for operating the semiconductor 
integrated circuit in a package is given to this. With an optical fiber etc. If the means which takes 
out a lightwave signal from the light emitting device in a package, and a means to input a 
lightwave signal into the photo detector in a package are provided, this package will function as a 
lightwave signal I/O device in which the radial transfer of many lightwave signals is possible. 
[00373 

[Effect of the Invention] The high performance lightwave signal I/O device using the 
semiconductor device of the chip- size package which also has the I/O unit of the lightwave 
signal which enables I/O of many lightwave signals by operation of this invention in addition to 
the electric terminal which makes it possible to connect the electric signal to a printed circuit 
board can be offered. 

[0038] Moreover, in the semiconductor device concerning this invention, since the lightwave 
signal is outputted and inputted using a light corpuscle child's 2-dimensional array, the 
miniaturization of a package can be attained compared with the conventional technique. 
[0039] Furthermore, in the lightwave signal I/O device concerning this invention, since the micro 
tens which was suitable for every lightwave signal channel on the optical I/O side of the 
multilayering optical waveguide on a printed circuit board can be formed, it is effective in the 
ability to raise tine joint effectiveness to the optical waveguide of all lightwave signal channels, 
and reduce dispersion between channels. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jb the drawings, any words are not transbted. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1} It is the mimetic diagram showing the gestatt of operation of the 1st of this 
invention. 

[Dr.#w« n .g.2] ft is the mimetic diagram showing the gestaft of operation of the 2nd of this 
invention. 

[Drawing 3] It is the mimetic diagram showing the structure which optimized the micro lens 
formed on the multilayer optical waveguide illustrated with the gestalt of operation of the 2nd of 
this invention for every channel. 

[Drawing^ 4] ft; is the mimetic diagram showing the structure of the conventional lightwave signal 
I/O device. 

[Description of Notations] 

10 — TBGA package structure. 11 — An LSI chip, 12a — Field light emitting device array. 12b - 

- A field photo detector array. 12c — An optical I/O side. 13 — Solder bump. 14a — A tape 
career. 14b — INTAPOZA, 14c — An electric wiring layer, 14d — Reinforcing materials, 14e — 
A heat spreading device, 15 — Solder bump. 16 E — Micro lens, 3 — Transparence resin, 17 — 
An optical I/O side, 18a — A micro tens, 18b 18c — A micro lens (short focus), 18d — Micro 
lens (inside focus). 18e — A micro lens (long focus), 19 — An electrode pad, 20 — Printed 
circuit board, 21a — Output side multilayer optical waveguide, 21b — Input-side multilayer 
optical waveguide. 22 — Multilayer optical waveguide edge. 23a [ — A core, 31a / — Outgoing 
radiation light from a field light emitting device, 3 — A core, 23c — A core, 23d — A core, 23e 
31b [ — Bonding wire, ] — Collimation light, 31c — Convergence light, 40 — QFP structure, 41 
42 C — A field photo detector array, 54 / — Optical waveguide, 55 / — A printed circuit board. 
56 / — A solder bump, 57 / — A solder bump, 58 / — Electric wiring. ] — An electric lead, 51 - 

- An LSI chip, 52 — A field light emitting device array, 53 
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Abstract of JP2001 185752 



PROBLEM TO BE SOLVED: To provide a 
high-performance optical signal input/output 
device which maintains the form of a chip size 
package and enables the input/output of many 
optical signals. SOLUTION: A package 
structure 10 containing an LSI chip 11 having 
semiconductor integrated circuits, a surface 
light emitting element array 12a composed of 
two-dimensionally arranged surface light 
emitting elements, and surface light receiving 
element array 12b composed of two- 
dimensionally arranged surface light receiving 
elements, is mounted on a printed board 20. 
An output multilayer optical guide 21a and an 
input multilayer optical guide 21b are optically 
coupled with the surface light emitting element 
array 12a and the surface light receiving 
element array 12b, respectively. The surface 
light receiving element array 12b converts 
input optical signals from the input multilayer 
optical guide 21b into electric signals which 
are then inputted to the semiconductor 
integrated circuits, and the surface light 
emitting element array 12a converts output 
electric signals from the semiconductor 
integrated circuits into output optical signals 
which are then guided to the output multilayer 
optical guide 21a, thus constituting the optical 
signal input/output device. 
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